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(57) [Abstract] 

[Problems to be Solved by the Invention] 

adhesiveness^ and paint surface smoothness to other 
substrate are superior, especially, offer modified resin powder 
which can be used for ideal in fiow immersion methods 
electrostatic coating method etc. 

[Means to Solve the Problems] 

density 0.92 - 0.96 g/cm^ . MFR 0.01 - 200 g/10 min. 
molecular weight distribution (Mw/Mn ) 1 .5 - 5.0, the 
ethylene * ;al which satisfies or other specific parameter 
where peak of elution temperature-eluate quantity curve is 
one with temperature raising elution fractionation method 
(TREF ) unsaturated carboxylic acid or its derivative modified 
ethylene * ;al which graft is done use -olefin copolymer for 
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-olefin copolymer. 



Claims 

im^m 1] 

m 5-12 0) a^:t-{yy^>t<D)^m^Wi^)lz^ ^ 

(A) SS;5< 0.92-'0.96g/cm^ 

(B) >;UK:7P— h(MFR);b< 0.01-'200g/10 

(C) ^j^^S^^flT(Mw/Mn);b< 1.5^5.0 

(D) aS^^;a5#ai5J»JJ£(TREF)(Ccfe^5tai;S 

Mz±\^0 25%t^}§ltit^)^fS. T25 <!:±t*:CD 
75%A<5t m-r^>aS T75 T75-T25 fccfcl^fB 
& d TfB(jC a)<DS«. fc<fct/TfE(SC b)a) 



[Claim(s)] 
[Claim 1] 

Description below (A ) - the;al of ethylene and carbon number 
5-12 which satisfy requisite of (E ) -olefin in copolymer (J2 ), 
unsaturated carboxylic acid or its derivative modified 
ethylene * ;alwhich graft is done -olefin copolymer 
pulverizing modified resin material whichpossesses (I '), 
modified resin powdero which becomes and makes feature 

(A ) density 0.92 - 0.96 g/cm^ 

(B ) melt flow rate (MFR ) 0.01 - 200 g/10 min 

(C ) molecular weight distribution (Mw/Mn ) 1.5 - 5.0 

peak of elution temperature-eluate quantity curve being one 
with (D ) temperature raising elution fractionation method 
(TREE ), thedifference T75-T25 and density d of temperature 
T25 which 25% of entirety which at same time was sought 
from integrated elution curve of this elution 
temperature-eluate quantity curve liquates and temperature 
T75 which 75% of entirety liquates, satisfy therelationship of 
below-mentioned (Type a ), and relationship of 
thebelow-mentioned (Type b ) thing 



(iCa) d<0. 950g/cm3 <Dt^ 
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Time of (Type a ) d 

T75-T25S-300xd + 285d^O. gSOg/cmS a)t^r75-T25^0(.^b) 



At time of T75 - T25n- 300 X d +2 85dD0.950 g/cm<SP>3</SP> T75 - T25a0 (Type b ) 
T75-T25^ -670 x d+644 



T75-T25D-670Xd + 644 



tSL^IS^T™ 

mtz-t:it 

(jec)T„i^l50xd-17 

ffIiBx^U>i:m«» 5-12 (D a-Ttl^y-OtOi 

(F)p'jUh7'r^va>(MT)i:>;K-"7P — U— h 
(MFR)A<TSB(iC d)(7)||^$jS£-r*Ct 

(3S d) logMT^ -0.572 x logMFR+0.3 

itmm 3] 

MIBXTL-^tmrnia 5-12 CO a-Tf-UT^^-^tO) 

*«siiitt<b^!|«!ifcctt;s«s»«ig IV siroa 

tm^Sa 5-12 <D a;-:i-Lx37^':^i:^^ta^*-l±-S 
1*34^39 1 ^frl^l»^^2fBt£(0^1£^l)g|»i^. 

[|t3R]S 4] 

HJlfex5^b>i:mmia 5-12 (D a-^ru^-ott^j 
^SB-i*(-1')l*,(G)/\P'ir>iSjS*< lOppm \ik 

Tr-fe-sct^^^flatt-'SW^s 1 J^^t^L3 Lx-r 

[tS^« 5] 

is^is 1 ':^L^L4L^■r^^AMct^«^0lt14«^)ig^» 

A(/\)t^WL. *^ox^U>i:M^» 5-12 (D 
cif-:;i-b7-Oi:(D^t»^<*:('l')lc. :FI&«*;U 

X^U>- Qr-;i-U7-r:^*«a-t*:(-r')A< 1-100 
fti2<D?H'J:l-b7-('>^^flg(P)A< 0-99 
■:*%.=rA(/\)A< 0-20 m&%Vib^Ctt:^ 



high melting point Tmi and density d, satisfy relationship of 
thebelow-mentioned (Type c ) thing 

(Typec)T„,,ai50Xd-I7 

[Claim 2] 

Aforementioned ethylene and the;al of carbon number 5-12 
-olefin copolymer (J2 )furthermore satisfies requisite of 

below-mentioned (F ) modified resin powdero which is 
stated in Claim 1 which is made feature 

(F ) melt tension (MT ) with melt flow rate (MFR ) satisfies 
relationship of thebelow-mentioned (Type d ) thing 

(Type d ) logMTa-0.572 X logMFR+0.3 

[Claim 3] 

Aforementioned ethylene and the;al of carbon number 5~12 
-olefin copolymer (J2 ), under existing of catalyst which 
includes transition metal compound of organic ring compound 
and Periodic Table Group IV which at least have conjugated 
double bond, is something which isacquired the;al of ethylene 
and carbon number 5'-'12 by copolymerizing -olefin and 
modified resin powder© of Claim 1 or Claim 2 statement 
which is made feature 

[Claim 4] 

Aforementioned ethylene and the;al of carbon number 5-- 12 
-olefin as for the copolymer (J2 ), (G ) halogen concentration 
is 10 ppm or less and modified resin powder© which is stated 
in Claims 1 through 3 any Claim which is made feature 

[Claim 5] 

modified resin powder which is stated in Claims 1 through 4 
any , furthermore other polyolefin resin (jp2 )with has rubber 
(jp3 ), at same time the;al of ethylene and the carbon number 
5-12 -olefin in copolymer (J2 ), unsaturated carboxylic acid 
or its derivative modified ethylene * ;al which graft is done 
-olefin copolymer (I ') 1 - 100 weight%^ other polyolefin 
resin (jp2 ) 0 - 99 weight%. rubber (jp3 ) areO - 20 weight% 
and modified resin powdero which is made feature 
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0.86~0.97g/cm' a)X^U>(^t)a-&{*. iSS.'y 

^t«^^*A^c,^^sl^.^;ysl^^^fc'>^^<<!:t 1 a 

[If ^11 7] 

¥±9*iS;b< 50-400 m V&^Zt'^^mfti> 

Specification 
[0001] 

[aieBa)S-rSfttl55^1f] 



[0002] 



[0003] 

[ft0JA^«*LJ:5i:-r^iiSi] 



2000-2-22 

[Claim 6] 

Aforementioned other polyolefin resin (jp2 ), with ethylene 
(co ) polymer^ high pressure radical polymerization of the 
density 0.86-0.97 g/cm^ low density polyethylene > ethylene 
* vinyl ester copolymer^ and ethylene and the;al and is at 
least 1 kind which ischosen from group where the;be 
-unsaturated carboxylic acid or its derivative consists of 
copolymer and modified resin powdero which is stated in 
Claim 5 which is made feature 

[Claim 7] 

average particle diameter is 50 - 400;mu m and modified resin 
powdero which is stated in the Claims 1 through 6 any Claim 
which is made feature 

[Description of the Invention] 
[0001] 

[Technological Field of Invention] 

this invention regards modified resin powder for coating, 
details regard modified resin powder which is widely used 
with flowing immersion paint and electrostatic coating or 
other field. 

[0002] 

[Prior Art] 

adhesive resin powder which is used for flowing immersion 
paint and electrostatic coating does not use the organic 
solvent in comparison with conventional solution paint, and 
safety is high, and easilyhigh fllm thickness from moldable 
thing, is used in many fleld such as steel pipe coating and 
steel sheet coating. 

As starting material of this adhesive resin powder, usually 
polyester^ epoxy resin and ethylene type polymer are used. 

Even among these ethylene type polymer safety^ chemical 
resistance^ corrosion resistance is high, furthermore from 
thefact that it is a inexpensive, it has reached point where 
recently it isriiainly used. 

[0003] 

[Problems to be Solved by the Invention] 

But, as for ethylene type polymer because it does not possess 
polar group, there wasa deficiency that that way adhesiveness 
to steel pipe and steel sheet or other different material 
isinferior. 

Copolymerizing with for example unsaturated carboxylic acid 
etc as ethylene type polymer where adhesiveness isimproved. 
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50-4144 -^-^^RicBg^^tir i^^p 



4#Mfla 50-7848 ^<^kns 4#MBg 54-12408 
^^$g. **ggSg 52-49289 #^^$g^f<!:lCtt. 

So 



^ggsp 1-156377 -^^iRICtt. iSlgff^ 

[0004] 

vu^:>K^j:<t:^^f^:7hLfclEttxTb>sm 

[0005] 

mwMmzm*itzm\±mimw^mmt^z 

[0006] 

imm^^myk-t^tzisbo^^m 

»^«jg^=&-rSx^b>i:K^» 5^12 0) a. 
fcIi^(D^«<*^y^3?hLfc$tix^b>- a- 



[0007] 



Tie 



5-12 0a-:^U:7^:^i:(D^tm^(*K)l::.^t& 
(A)SJ*A< 0.92'-0.96g/cin^ 



it introduces functional group, those which grant 
adhesiveness, aredisclosed in Japan Unexamined Patent 
Publication Showa 50-4144 disclosure* 

In addition, modified doing ethylene type polymer with solid 
rubber^ unsaturated carboxylic acid, those whichimprove 
adhesiveness are proposed to Japan Unexamined Patent 
Publication Showa 50-7848 disclosure^ Japan Unexamined 
Patent Publication Showa 5 4- 12408 disclosure^ Japan 
Unexamined Patent Publication Showa 5 2- 49289 disclosure 
etc. 

Furthermore, method which combines polybutadiene to 
modified ethylene polymer for gas bubble prevention at time 
of high film thickness coating is proposed to the Japan 
Unexamined Patent Publication Hei I- 156377 disclosure . 

[0004] 

But, pulverizing composition where modified ethylene 
polymer which maleic anhydride etc graft is done is combined 

in conventional ethylene type polymer, melt adhesion of resin 
tohappen damaged modified resin powder which is acquired, 
easily at time of the coating, paint surface smoothness of final 
product was not fully. 

In addition, always it is high with you could not call either the 
adhesion strength to substrate. 

[0005] 

objective of this invention is to offer adhesiveness ^ to 
substrate and the modified resin powder which is superior in 
paint surface smoothness. 

[0006] 

[Means to Solve the Problems] 

Then, these inventors result of diligent investigation, modified 
ethylene * ;al which unsaturated carboxylic acid or its 
derivative the graft is done resin material which -olefin 
copolymer is included, gives paint surface smoothness and 
adhesion strength which are superior in modified resin 
powder the;al of ethylene and the carbon number 5-12 which 
possess specific molecular structure -olefin to copolymer, 
youdiscovered , this invention reached to completion. 

[0007] 

modified resin powder of namely, this invention becomes, 
description below (A ) - the;al of the ethylene and carbon 
number 5-12 which satisfy requisite of (E ) -olefin in the 
copolymer (J2 ), unsaturated carboxylic acid or its derivative 
modified ethylene * ;al which graft is done -olefin copolymer 
pulverizing adhesiveness material which possesses (I '), it 
makesfeature. 

(A ) density 0.92 - 0.96 g/cm^ 
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(B)y;Uh37P— U— KMFR)*< 0.01^200g/10 
(D) a # a ?t ai SI] )£ (TREF) I C J: ^ S 

75%;b<?#aJ-r'5SS T75 <t(7)S T75-T25 fccfcO^S 



(B ) melt flow rate (MFR ) 0.01 - 200 g/10 min 

(C ) molecular weight distribution (Mw/Mn ) 1 .5 - 5.0 

peak of elution temperature-eluate quantity curve being one 
with (D ) temperature raising elution fractionation method 
(TREF ), thedifference T75-T25 and density d of temperature 
T25 which 25% of entirety which at same time was sought 
from integrated elution curve of this elution 
temperature-eluate quantity curve liquates and temperature 
T75 which 75% of entirety liquates, satisfy therelationship of 
below-mentioned (Type a ), and relationship of 
thebelow-mentioned (Type b ) thing 



(SCa) d<0. 950g/cm3 (Di:^ 



Time of (Type a ) d 

T75-T25^-300xd + 285d^0. 950g/cm3 (7)i:^T75-T25^0(5Cb) 



At time of T75 - T25D- 300 X d +2 85dD0.950 g/cm<SP>3</SP> T75 - T25D0 (Type b ) 
T75-T25^-670xd+644 



T75-T25D-670Xd + 644 



T™, t^m d A<. TiB{ jC c)0mm^ 

(jC c)T„,^150Xd-17 
[0008] 

^fz. BUiax^U>i:K*g!c 5-12 (Oa-:t-lyy^ 
>i:</)*S^<*(-f)(*. $e>iCTlB(F)(7)m<*^ 

(F)>>lH-'T>>'3>(MT)<i:>t;Uh:7P — U — h 

(MFR);!)^Tie(ie d)(omw.'^msL^^:it 

(5Et d) logMT^ -0.572 x logMFR+0.3 

f^U^ti^^SS 5--12 (DOf-Tl-b^-Oit^^tM^ 

mtzs S5l2x^L/>iig5^i(S 5-12 <Oa-:tiyy^ 

lOppm &LTV&hZtt)<m^Ll\ 
[0009] 



high melting point T^i and density d, satisfy relationship of 
thebelow-mentioned (Type c ) thing 

(Type c)T„„D 150 Xd-17 

[0008] 

In addition, aforementioned ethylene and the;al of carbon 
number 5-12 -olefin as for copolymer (J2 ), furthermore 
requisite of below-mentioned (F )is satisfied is desirable. 

(F ) melt tension (MT ) with melt flow rate (MFR ) satisfies 
relationship of thebelow-mentioned (Type d ) thing 

(Type d ) logMTn-0.572 X logMFR+0.3 

In addition, aforementioned ethylene and the;al of carbon 
number 5-12 -olefin copolymer (J2 ), under existing of 
catalyst which includes transition metal compound of organic 
ring compound and Periodic Table Group IV which at least 
have conjugated double bond, is somethingwhich is acquired 
the;al of ethylene and carbon number 5-12 by 
copolymerizing-olefin , it is desirable . 

In addition, aforementioned ethylene and the;al of carbon 
number 5-12 -olefin as for copolymer (J2 ), (G ) halogen 
concentration is 10 ppm or less, it is desirable. 

[0009] 

In addition, modified resin powder of this invention 
furthermore other polyolefin resin (jp2 )with has rubber (jp3 ), 
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^>^<afli(P)3b< 0-^99 S4%. =rA(/\)A< 0-20 
ffiJt 0. 86~0.97g/cm^ <DXTb>(#t)S'&(*. 

1 mvib^zttm^Li^o 

50-400 m t?fe^Ci:3&<SI*Lt>o 
[0010] 

T. Sttx^U>*m^i*K' )<!:!Sf ). fc^t> 
[0011] 

*^?3lcfc[t^x^U><t^«Dj 5-12 Oa-:t 

iA)^mt< 0.92-0.96g/cni^ 

(B) >;Uh:7P— KMFR);b< 0.0K200g/l0 

(C) $J^^fi5^flT(Mw/Mn)*< 1.5-5.0 

(D) as^SSi§ai^^»Jj£(TREF)(cJ:>5>§ai;S 

25%A<j§ai-r^;gs T25 t±{ii<D 

isyot^mtti^hl^m T75 T75-T25 fcckl^fg 
ffi d TI2{5C a)(7)M^. J:i;TfE(a b)<D 



at same time the;al of ethylene and the carbon number 5~12 
-olefin unsaturated carboxylic acid or its derivative modified 
ethylene * ;al which graft is done -olefin copolymer the(I ') 1 - 
100 weight%^ other poly olefin resin (jp2 ) to copolymer 
(J2 ), may be somethingwhere 0-99 weight%^ rubber (jp3 ) 
are 0 - 20 weight%. 

Furthermore, aforementioned other polyolefin resin (jp2 ), 
with ethylene (co ) polymer^ high pressure radical 
polymerization of density 0. 86-0.97 g/cm^ low density 
polyethylene V ethylene * vinyl ester copolymer^ and 
ethylene and the;al and is at least 1 kind which is chosen from 
group where the;be -unsaturated carboxylic acid or its 
derivative consists of the copolymer, it is desirable . 

And, average particle diameter of modified resin powder of 
this invention is 50 - 400;mu m, it isdesirable . 

[0010] 

[Embodiment of the Invention] 

Below, this invention is explained in detail. 

As for modified resin powder of this invention, the;al of 
ethylene and carbon number 5-12-olefin in copolymer (J2 ), 
unsaturated carboxylic acid or its derivative modified 
ethylene * ;al which graft is done-olefin copolymer (I ') 
(Below, modified ethylene copolymer (I ') with you 
inscribe. ), or said modified ethylene copolymer (I ') with 
other polyolefin resin (jp2 ), is somethingwhich possesses 
rubber (jp3 ). 

[0011] 

The;al of ethylene and carbon number 5-12 in this invention 
-olefin copolymer (J2 ) (Below, ethylene copolymer (J2 ) with 
you inscribe. )with, description below (A ) - it is something 
which satisfies requisite of (E ). 

(A ) density 0.92 - 0.96 g/cm^ 

(B ) melt flow rate (MFR ) 0.01 - 200 g/10 min 

(C ) molecular weight distribution (Mw/Mn ) 1 .5 - 5.0 

peak of elution temperature-eluate quantity curve being one 
with (D ) temperature raising elution fractionation method 
(TREF ), thedifference T75-T25 and density d of temperature 
T25 which 25% of entirety which at same time was sought 
from integrated elution curve of this elution 
temperature-eluate quantity curve liquates and temperature 
T75 which 75% of entirety liquates, satisfy there lationship of 
below-mentioned (Type a ), and relationship of 
thebelow-mentioned (Type b ) thing 



(^a) d<0. 950g/cm3 <Dt^ 



Page 9 Paterra Instant MT Machine Translation 



JP2000053820A 



2000-2-22 



Time of (Type a )d 

T75-T25S-300xd + 286d^0. 950g/cm3 <Z>i:#T75-T25^0(jeb) 



At time of T75 - T25D- 300 X d +2 85dD0.950 g/cm<SP>3</SP> T75 - T25D0 (Type b ) 
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